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A lot of progress was made on all aspects of the project during the second year of the
project, 1 May 1996 to 30 April 1997.

Following a successful search for a postdoctoral fellow in the Spring of 1996, Dr. Arpad
Szomoru (PhD, 1994, University of Groningen) was hired out of an excellent pool of
30 applicants. While at the University of Groningen, The Netherlands in the summer of
1996, Dr. Szomoru started some of the initial reduction of wide field UBV RI CCD images of
cirrus clouds obtained with the CTIO and KPNO Schmidt telescopes. He joined UCO /Lick
Observatory on the University of California’s Santa Cruz campus in August last year and
started work full time on this cirrus project.

The main emphasis of this year’s research was analysis of existing wide field, optical
(UBV RI) CCD images of cirrus clouds obtained using the KPNO and CTIO Schmidt
telescopes in October 1995 and February 1996. Dr. Szomoru and I have been working in
close collaboration for the past several months trying to derive optical surface photometry
of the cirrus. We have developed and tested several techniques to effect careful PSF fitting
and subtraction of Galactic field stars in these images. The data analysis software we have
developed is a combination of several IRAF and DAOPHOT modules. An important by
product of star removal is a list of UBV RI magnitudes of field stars, some in front of the
cirrus cloud, but most in the background. By studying the offset of each star from fiducial
stellar lociinthe U = Bvs B—V, B~V vs V—~R, and V — R vs R— I color-color diagrams,
we are able to estimate the reddening and optical depth associated with the cirrus. This in
turn provides a statistical measure of the distance to the cirrus cloud (based on estimates of
the spectroscopic parallax to the unreddened and reddened field stars along the line of sight
to the cirrus) as well as constraints on the temperature of the dust grains (when combined
with IRAS and ISO far infrared surface brightness measurements).

In collaboration with researchers at NASA’s Infrared Processing and Analysis Center
in Pasadena, CA and at the Institut d’Astrophysique Spatiale in Orsay, France, I have been
engaged in using the IRAS database to select a representative subsample of cirrus clouds
spanning a wide range of Galactic latitude and longitude. These clouds have been targeted
for optical UBV RI studies. Recently, some of these cirrus clouds have also been observed
as part of an ISO Key Program, and I am working closely with members of that team.

There are three new directions that this project has taken during the past year. A
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proposal to obtain snapshot exposures in F606W (broad V band) and F814W (I band)
of cirrus cloud edges with NASA’s Hubble Space Telescope in Cycle 7 was successful.
Observations will start later this year. These high resolution images will be used to study the
fine structure of cirrus. This is important for understanding the nature of physical processes
that shape the cirrus and has interesting implications for deep imaging and photometry of
extragalactic objects. Secondly, we obtained deep Hor images of a subset of our cirrus cloud
sample (for which we already have UBV RI photometry) during a CTIO Schmidt run in
October 1996. These data should serve as a useful probe of the warm ionized gas content
of cirrus clouds. Finally, a program has been initiated to obtain low dispersion spectra of
cirrus cloud edges using with the Lick 3-meter telescope + KAST spectrograph. A pilot
observing run was carried out by Dr. Szomoru and myself in mid April 1997, and the results
look promising. The main goal of this program is to test whether the unusually red R — I
and B — R colors of the cirrus are caused by photoluminescence in hydrocarbon molecules.

Several observing trips were undertaken during this the second year of the LTSA
project. These include observing runs on the CTIO Schmidt telescope (Chile), the Keck
telescope (Hawaii), and the Lick Shane telescope (Mt. Hamilton, California). I also attended

conferences in Pusan and Sorak (Korea).
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